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OVERVIEW AND PURPOSE OF WORKSHOP
The right of inventors to secure legal property protection for creative efforts and discoveries is provided by the U.S. Constitution. Within the last decade the options for exercising this right with respect to plant-derived intellectual property have expanded to include utility patents. This has created an array of issues and questions that must be addressed by scientists, administrators, and policy makers. This workshop was organized define these issues more precisely and to encourage discussion and dialogue among individuals and representatives of organizations with different goals and perspectives.
A primary goal of the workshop was to aid in the development of policies and procedures associated with plant-derived intellectual property that are not only publicly responsible, but that provide the incentives needed to assure commercialization of new inventions. A further goal was to frame intellectual property issues in one or more "educational modules" that could be used in informational seminars with various public and private sector groups.
Public and private institutions have invested large amounts of time and money in research to produce more useful and productive plants with unique, differentiated traits. Their research and technology dissemination systems have successfully fostered creativity and discovery and produced genetic products that have helped make U.S. agriculture among the most productive in the world. Procedures, policies, and protocols for protection of plant intellectual property, in both public and private institutions, must encourage this discovery and product development process.
The demands for environmental stewardship, sustainability, food safety and quality, and economic competitiveness pose new challenges. The research system must continue to foster the creativity and discovery needed to generate the superior plant products and services needed to meet these challenges.
Representatives of different institutions and culture bring different perspectives on property protection issues. Through discussion and sharing of ideas, we hope we have come closer to assuring that practices and procedures followed with respect to intellectual property protection will (i) encourage creativity and new discovery, and (ii) promote rapid development of superior new products and services-for people of all nations. If we contributed to this goal, then this conference was a success.
This conference built on the ideas and topics from the intellectual property rights conference at Anaheim, CA, which the tri-Societies sponsored in 1989. While many of the issues were the same, practices have evolved, the state of science has advanced, international relationships have changed, and new issues have emerged. Case by case, institutions have addressed many of these issues in one way or another-some more satisfactorily that others. We hope this conference helped identify what is working and what is not working vii viii OVERVIEW AND PURPOSE OF WORKSHOP with regard to plant property protection and what can be done to make the entire system more effective. We hoped to identify particularly difficult issues that simply have not been addressed in practice, make recommendations with regard to institutional policy changes or changes in laws, and identify issues that have emerged since 1989. Resolution of these issues will need input from the university, government, private industry, non-governmental, international, and legislative perspectives.
Real-life examples from key presenters provided the basis for discussions on licensing, exemptions, exchanges, ethical and social issues, and research agenda-setting. Discussion sessions broadened perspectives about intellectual property protection and fostered greater cooperation among institutions and among the public and private sectors. Our goal was simply to make our research and technology system work better.
The steering committee for this conference believed that the target audience for the product of the workshop should be research administrators and policy makers in companies, universities, and government, who make intellectual property decisions and set policies. There were many such people among the conferees. There were also many conferees who are actively involved in breeding and genetics research and who can attest to the impact of property protection policies on the day-to-day activities of researchers. We believe that this workshop was of benefit to all, and that it and this proceedings will help foster more consistent institutional policies on key issues.
PREFACE
This special publication presents a continued treatise on the policies and practices related to proprietary aspects of plant materials. It summarizes the results of a workshop held in Washington, DC, 26-28 January 1993. Over 100 individuals participated in six work group sessions.
Chapters 1 through 10 consist of Plenary Papers which present comprehensive updates and evaluations of intellectual property rights for the protection of plant materials. The remaining chapters, 11 through 17, provide brief vignettes focussed on the five major issues (licensing, exemptions, exchanges, ethical and social issues of protection, and research agenda) that were the topics of simultaneous break out sessions. A workshop synthesis group reviewed the findings of each issue-oriented work group and identified high priority issues and recommended actions for future implementation.
An Executive Summary provides a concise statement of recommendations and a general summary of the workshop. The work group reports summarize the recommendations resulting from discussions centered on addressing the following questions: The workshop was jointly organized by the Crop Science Society of America and the American Society for Horticultural Science with Victor L. Lechtenberg and Richard L. Lower serving as co-chairs from the respective societies.
Financial support was provided by the U.S. Department of Agriculture, Science and Education; ASA; CSSA; SSSA; and the organizations and individuals participating in the workshop.
The editors compliment the authors of chapters and work group reports for a timely and thorough presentation of the proceedings of the workshop.
Special thanks are extended to Charles E. Hess and Duane Acker, both former Assistant Secretaries for Science and Education, USDA and R. Dean A workshop entitled ''Intellectual Property Rights: Protection of Plant Materials" was held in Washington, DC, 26-28 Jan. 1993. The participants included 116 individuals from a broad range of disciplinary, professional, and administrative interests. Plenary speakers addressed such topics as goals of inventors, owners, and users; implications of non-U.S. protection, procedures, and practices for U.S. innovators; the status of intellectual property rights (IPR) protection; science-based identification of plant genetic materials; and national legislative issues.
Five work groups (see Appendix 4), each composed of a cross section of conferees, addressed critical issues and problems in the following areas: (i) licensing; (ii) research and farmer exemptions; (iii) germplasm and information exchange; (iv) ethical and social concerns; and (v) the impacts of property protection on research agendas. Each work group was asked to address current practices in both the public and private sectors and to develop recommendations for policies and educational programs that would improve the property protection system and mitigate any negative impacts on research and information exchange among scientists. The deliberations of each group were then summarized and the five highest priority issues from all groups were identified. Recommendations to address each of these priority issues were then developed, along with a description of expected outcomes if the recommendations were implemented.
LICENSING WORK GROUP
Licensing was recognized by both private and public sector attendees as the primary vehicle by which intellectual property rights are transferred from inventors to users. The private sector is generally comfortable with licensing; however, all recognize that there is uncertainty in evaluating the commercial potential of individual plant "inventions." One commonly used form of license is a material transfer agreement (MTA), which usually conveys the right to use plant materials for research purposes only. These agreements are encouraged.
Conferees encouraged consistent licensing practices at public institutions. Companies, however, often do not know what office or person to deal with in universities and often are not informed when potentially valuable material is available for licensure. Public institutions were encouraged to protect their intellectual property positions, and to offer a basis for licensing materials that might have commercial value. It was also recognized that exclusive license agreements, especially if a public institution is the licensor, can create tensions about germplasm access among plant breeders.
The manner in which plant breeders are treated, as inventors, was also perceived as a serious issue. A majority of participants believed it was important to encourage a uniform policy within and among public organizations. Team efforts could be discouraged if breeders and their coworkers are not treated uniformly. In many cases it is extremely difficult to determine ''who is the inventor.'' Concern was also expressed about the impact of exclusive licenses on the credibility that public organizations have with the general public. It is especially important for public institutions to assure equal access to protected materials and to provide broad-based notification of all technology made available for potential licensing. The goal of licensing by public institutions should be to maximize public benefit; accruing revenue should be a lesser priority.
The licensing work group encouraged significant efforts in education and communication on intellectual property issues, especially licensing within public institutions. All staff should be well informed regarding options for protection, material transfer agreements, and institutional policies.
Lastly, licenses must be enforced. Agreements need a due-diligence clause or march-in clause and prohibitions against transferring licensed materials to third parties.
EXEMPTIONS WORK GROUP
Two types of exemptions are important to plant intellectual property-research and farmer exemptions. Research exemptions allow the use of protected intellectual property for true research purposes, without infringement. Farmer exemptions allow farmers to keep seed they produce from protected materials and use it for seeding purposes in their own enterprises. The Plant Variety Protection Act (PVPA) explicitly contains both research and farmer exemptions. The current farmer exemption in the PVPA allows a farmer to sell significant quantities of "surplus seed" to neighbors, a provision that has been the subject of considerable debate and litigation. It is generally accepted that a de facto farmer exemption exists-saving seed to use on one's own farm-due simply to the fact that enforcement would be impractical.
Utility patent law makes no provision for exemptions, and there has been no attempt to establish these exemptions within the law. Judicial decisions appear, however, to provide an exemption from infringement penalties for noncommercial research. Ambiguities arise in determining what constitutes ''noncommercial'' research. The same rules need to apply to public sector research as to private sector research, since universities often engage in research that can have commercial potential. s Conferees generally recognized that the current PVP A farmer exemption does not provide adequate protection for intellectual property. As a result, many inventors are seeking patent protection in lieu of plant variety protection. In addition, the current PVPA does not conform to the 1991 Convention of International Union for the Protection of New Varieties of Plants (UPOV). The farmer exemption provision of the 1970 PVPA requires revision so that farmers may continue to keep seed of protected varieties for their own use, and may be entitled to sell protected seed to others under unusual circumstances.
Much discussion centered around the question of ''minimum distance,'' i.e., how different must a new variety be from a derived parent to qualify for protection under variety protection laws. There was no agreement on this issue among conferees, but it was agreed that some quantifiable minimum genetic distance should be required for a variety to qualify for protection as a new entity.
Patenting of plant materials may interfere with exchange of materials among researchers and among government, university, and private laboratories. Such concerns could be allayed by a research exemption elective under utility patent law. Such an approach, however, would require revision of the patent law. An alternative approach would be for institutions desiring to provide a research exemption to adopt policies whereby an explicit research exemption is included in all licenses.
GERMPLASM AND INFORMATION EXCHANGE WORK GROUP
The goal of germplasm and information exchanges should be to make the best possible genetic resources available for use in solving world agricultural problems. Germplasm, broadly defined, includes all genetic materials and information associated with plants, such as landraces, advanced breeding lines, varieties, cloned genes, probes, nucleotide sequences, etc. Germplasm exchange ranges from very formal, with written and legally enforceable agreements, to informal exchange of materials between scientists with no exceptions or implied limitations on use of the materials.
Access to actual living plant materials, in the case of plant intellectual property, is more important than for other types of intellectual property. Higher plant germplasm is very difficult to describe verbally and impossible to duplicate simply from descriptions. Thus, improvement requires physical access to the germplasm itself, making exchanges extremely important to advancement of the science. Free exchange is understood to mean exchanges of an unrestricted nature, i.e., available to anyone, whereas exchange for free means that there are no costs associated with the exchange. "Exchange" also implies that each of two or more parties makes contributions to the transaction.
All germplasm has the potential to contain protectable intellectual property and any limitations on ownership or commercialization opportunities must be made clear by the owners. This is especially important for materials deposited in the world's gene banks. For example, the International Agriculture Research Centers (IARC) of the Consultative Group for International Agriculture Research (CGIAR) hold germplasm that is considered the property of the world's people. By institutional policy, it is available to all without restrictions. Moreover, it is expected that recipients will not subsequently protect any of the materials received from the IARCs and make any derived materials unavailable.
Work group members identified three important issues. First, scientist-toscientist exchanges should be as unrestricted as possible and can be facilitated by (i) encouraging the use of research exemptions by all public institutions holding utility patents for plants, (ii) amending the U.S. Plant Variety Protection Act to provide protection against essentially derived varieties, and (iii) encouraging public institutions to adopt the same policies regarding availability of the products of molecular biology as for more traditional germplasm. Second, country-to-country exchanges should be unrestricted and freely available for distribution in small quantities to bona fide scientists for research purposes. Third, a mechanism is needed to preserve and distribute restricted-use germplasm. The group recommended convening a study panel to develop a system to ensure public availability of restricted material once statutory protection had expired.
The conferees recommended providing better information to students and scientists in agriculture regarding (i) intellectual property rights for plants, (ii) procedures for accessing genetic materials in gene banks, and (iii) situations where patents can either increase or decrease germplasm accessibility. The conferees also recommended providing information to administrators on the types of protection available and their implications for germplasm exchange.
SOCIAL AND ETIDCAL ISSUES WORK GROUP
The social and ethical issues work group identified seven main questions with regard to intellectual property protection of plant materials. These include (i) which agencies, institutions, and individuals should have access to germplasm; (ii) what are the effects of intellectual property protection on biodiversity; (iii) should plant materials be considered private property; (iv) what are the effects of plant protection policies on the social structure of agriculture; (v) what is the impact of intellectual property policy on the sustainability, stability, and well being of the public sector research system; (vi) what rights should farmers retain after purchasing and growing protected seed; and (vii) what are the ethical considerations in educating the public and students about plant protection policies.
The following policies were recommended. (i) Educate students and the general public on the ethical dimensions of intellectual property issues. (ii) Policy makers and legislators should consider consolidating intellectual property laws for plants to foster uniform protection for all types of plant intellectual property. (iii) A research exemption policy (e.g., uniform material transfer agreement) is essential for maximizing and facilitating breeder access to germplasm worldwide. This policy should apply to arrangements between private parties as well as those between private and public parties. (iv) An arbitration mechanism should be considered to resolve disputes on plant intellectual property. (v) Continued public and quasi-public funding of public sector research is essential to minimize the perceptions of impropriety stemming from direct relationships between public agencies and private companies. (vi) Policies should be developed to provide just compensation to developing nations for use of germplasm obtained from within their borders.
RESEARCH AGENDA WORK GROUP
Many universities are under pressure to seek research funds from nontraditional sources. Potential income from patent royalty is one such source. More importantly, however, in recent years the private sector has been willing to fund specific research projects at many universities. In providing this research funding, companies generally expect preferential access to intellectual property that might be developed. As part of their contractual obligation on grants, universities agree to seek appropriate protection for intellectual property. Similar obligations exist on federal grants.
The major impact of IPR on public sector research agendas is thus indirect. Because of public funding reductions, universities will undertake research for which external funds are available. Availability of external funds often depends on the ability of the institution to provide access to appropriately protected intellectual property. The opportunity for public institutions to receive income independently from royalty bearing licenses can also influence the choice of problems researchers undertake. Conferees agreed that adequate funding for high priority research from public sources would minimize the impact of IPR on the public sector research agenda.
As with the work group on exchanges, there was concern on the part of some work group members that property protection might restrict the exchange of germplasm and information. Other members believed that protection of intellectual property would encourage exchanges that might not otherwise occur. Some suggested that a research exemption in patent law similar to that in the PVPA would diminish the negative impact of protection on research agendas.
Work group members encouraged the development of concise educational and informational packages on intellectual property issues that could be used in discussions with policy makers and administrators. They also suggested that the PVPA be revised to conform to the 1991 UPOV Convention. Finally, work group members encouraged organizing forums to encourage public debate on the effects of patents, of state and federal funding, and of teaching demands on the research agenda.
OVERALL WORKSHOP RECOMMENDATIONS
A workshop synthesis group, consisting of work group chairs and rapporteurs, reviewed each work group's fmdings. The following are the five highest priority issues and recommended actions to address each of these issues.
Research Funding and Agenda Setting. Concerns about the impact of IPR on research agendas emanate primarily from the public sector. Continued erosion in state and federal funds for research has created pressures for university researchers to seek funds from other sources. Other sources include the private sector, from which funds can normally be secured much more readily if universities are willing to protect intellectual property and to grant licenses to sponsors of the research. Thus, the goals of long-term university funded specific projects or programs may be redirected (agenda modified) by the provider of the marginal funds needed to continue the program. This redirection of the research agenda is more directly related to funding than to intellectual property rights per se and is present regardless of whether the marginal funds are provided by a private sector entity or by a federal granting agency. The provider of the marginal funds has a very significant impact on the direction of the research program.
The prospect of direct royalty income from the licensing of intellectual property may also affect the research priorities at some institutions and with some individual researchers.
Recommendations. Decision makers should be better informed on the impact of intellectual property protection on shifts in the direction of research programs and the impact of such directional shifts on the ability of these programs to meet the public's expectations.
Effective efforts are needed to counteract the serious erosion of support for agricultural research in the public sector. Better public funding would mitigate the negative impact of IPR on public research agendas by removing much of the pressure to acquire marginal research money from the private sector where IPR must, by business necessity, be an important part of the funding arrangements.
Public institutions should improve their ability and capacity to manage intellectual property to encourage rapid commercial development while at the same time protecting the public interest.
Education and Communication. Decision makers and researchers generally lack adequate information about IPR and appropriate institutional procedures and policies for exercising these rights without compromising public interests.
Recommendations. Information about intellectual property issues should be published more widely, especially within the public agricultural research system. Society's role and support for public sector agricultural research needs to be reassessed. Scientific literacy and recognition of the importance of science as part of agriculture need to be improved.
Model license and material transfer agreements should be developed and copies should be made available to intellectual property managers.
Farmer Exemptions. The farmer exemption of the PVPA, as it currently exists, weakens this form of protection to the point that it is of little value in many situations. Thus, utility patents are more widely sought than would be the case with a stronger variety protection law. Also, the current U.S. Act is inconsistent with the 1991 UPOV Convention.
Recommendation. The PVPA of 1970 should be revised to conform to 1991 UPOV regarding farmer exemptions and essentially derived varieties.
Germplasm Exchanges and Research Exemptions. Exchange of breeding and research materials among scientists is essential for continued progress in plant improvement. Intellectual property protection should not interfere with such exchanges.
Recommendations. An explicit research exemption should be provided with utility patents on plants. In the absence of such an exemption, public institutions should be encouraged to grant a research exemption as an integral part of their institutional licensing policy.
Deposits of all biological materials required for IPR should become part of the national germplasm system. International Considerations. The international dimensions of IPR, including compensation to third world countries, continue to be a source of contention among scientists.
Recommendations. Developing countries should be encouraged to adopt effective plant breeders rights and intellectual property laws.
Country-to-country plant germplasm exchanges should be encouraged by whatever means appropriate.
Equity issues in germplasm exchanges, including compensation to countries of origin, should be addressed and appropriate steps taken to assure that exchanges are unfettered.
